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METHOD OF FORMING A LAMINATED
ABUTMENT CLIP

FIELD OF THE INVENTION

The present invention relates generally to a method of
forming stamped metal laminate parts into abutment clips,
preferably for automobile brake assemblies.

BACKGROUND OF THE INVENTION

Progressive die drawing or stamping 1s a forming process
that utilizes a series of stamping stations to perform simulta-
neous operations on sheet metal. The final metal workpiece 1s
developed as the strip of metal 1s processed through the
stamping die.

Progressive die stamping process characteristics include:

1) The utilization of multiple cutting and/or forming opera-
tions simultaneously;

2) Suitability to produce small workpieces at a rapid rate;

3) The ability to save time and money by combinming form-
ing operations; and

4) The capability to maintain close tolerances, depending,
on the tools.

As the metal strip 1s moved through the stamping process,
it 15 exposed to a series of progressive die stations, each one
changing the metal configuration left on the metal by the
previous station. Thus, the metal workpiece 1s created 1n a
series of stamping stages.

During the stamping operation, punches in the die can
perform cutting, forming, and drawing operations to produce
the needed component.

Common materials that can be progressively drawn
include aluminum, brass, cold rolled commercial steel, cold
rolled draw steel and cold rolled stainless steel.

In addition to these materials, laminates of these materials,
including for example, laminates of stainless steel and rubber
can also be progressively bent and/or formed.

The mventors of the present invention have surprisingly
discovered that the order 1n which the stamping stations are
arranged 1n a progressive die system that processes laminates
1s a key factor in producing a stamped part in which bending/
flexing or delamination of linear sections of the stamped
laminated parts can be substantially eliminated.

The present invention can be used, for example, to prepare

abutment clips comprising a sound dampening material lami-
nated between two metal layers that are then preferably used
to 1solate a brake pad from the remainder of the brake system.
The abutment clip may be held 1n place, for example, by a
spring mechanism or interterence fit that 1s incorporated 1nto
the clip itsell.

SUMMARY AND OBIJECTIVES OF THE
INVENTION

It 1s an object of the present invention to provide an
improved method of preparing stamped and formed parts
from a strip stock using a progressive die.

It 1s another object of the present mvention to provide a
method of preparing stamped and formed parts from a lami-
nated strip stock comprising a viscoelastic layer sandwiched
between two metal layers.

It 1s still another object of the present invention to prevent
bending/flexing or delamination of linear sections of the
stamped laminate during the forming process.
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2

It 1s still another object of the present invention to effec-
tively secure the metal layers of the laminate 1n place and
prevent delamination during the various stamping steps.

Further objects and advantages of the invention waill
become more apparent from a consideration of the drawings
and ensuing description.

The invention accordingly comprises the features of con-
struction, combination of elements, arrangement of parts and
sequence of steps that will be exemplified 1n the disclosure
hereinafter set forth, and the scope of the mvention will be
indicated 1n the claims.

To that end, the present ivention relates generally to a
method of forming a stamped metal laminate part. For
example, 1n a preferred embodiment of the present invention,
the method of forming a stamped metal laminate part from a
strip stock, wherein a part carrier 1s provided on each side of
the strip stock, wherein a longitudinal axis can be defined
between the two part carriers and through the strip stock,
wherein the strip stock comprises a layer of viscoelastic mate-
rial laminated between two metal layers, comprises the steps
of advancing the strip stock through a progressive die to a first
position at which a first form is created in the strip stock at a
first location spaced from the longitudinal axis; advancing the
strip stock through the progressive die to a second position at
which a second form 1s created 1n the strip stock by modifying
the first form; and advancing the strip stock through the
progressive die to at least a third position at which a third form
1s created 1n the strip stock, wherein the second form 1is
intermediate the longitudinal axis and the third form; wherein
the successive creation of the first form, second form and then
the third form (1) prevents the relative sliding of the metal
layers 1n the strip stock between the longitudinal axis and the
particular form being created during the formation of the
successive forms, and (11) permits the relative sliding of the
metal layers 1n the strip stock at a section thereof beyond the
particular form being created, thereby preventing delamina-
tion of the strip stock during the forming of the first, second
and third forms.

In another preferred embodiment of the present invention,
the method 1s directed to the forming a stamped metal lami-
nate part from a strip stock having a generally C-shape,
wherein a part carrier 1s provided on each side of the C-shape
strip stock, wherein a longitudinal axis can be defined
between the two part carriers and through the C-shape strip
stock, wherein the strip stock comprises a layer of viscoelas-
tic material laminated between two metal layers, and wherein
the method comprises the steps of advancing the strip stock
through a progressive die to a first position at which a first
form 1s created 1n the strip stock at a first location spaced from
the longitudinal axis; thereafter, advancing the strip stock
through the progressive die to a second position at which a
second form 1s created 1n the strip stock by moditying the first
form; and thereafter, advancing the strip stock through the
progressive die to at least a third position at which a third form
1s created 1n the strip stock, wherein the second form 1is
intermediate the longitudinal axis and the third form; wherein
the successive creation of the first form, second form and then
the third form (1) prevents the relative sliding of the metal
layers 1n the strip stock between the longitudinal axis and the
particular form being created during the formation of the
successive forms, and (11) permits the relative sliding of the
metal layers 1n the strip stock at a section thereof beyond the
particular form being created, thereby preventing delamina-
tion of the strip stock during the forming of the first, second
and third forms.

The present mvention 1s also directed to laminated abut-
ment clips made by one or more methods disclosed herein.
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BRIEF DESCRIPTION OF TUE DRAWINGS

For a fuller understanding of the invention, reference 1s had
to the following description taken in connection with the
accompanying figures, in which:

FI1G. 1A depicts the beginning of a generic forming cycle of
a laminated strip stock i1n accordance with a preferred
embodiment of the present invention;

FIG. 1B depicts the competed form cycle of a generic
forming cycle i accordance with a preferred embodiment of
the present invention;

FIG. 2A depicts a top view of a laminated abutment clip
made 1 accordance with a preferred embodiment of the
present invention and FIG. 2B depicts a side view of the
laminated abutment clip 1n FIG. 2A;

FI1G. 3A depicts atop view of the laminated strip stock after
having a first form provided in accordance with a preferred
embodiment of the present invention and FIG. 3B depicts a
side view of the laminated strip stock in FIG. 3A;

FI1G. 4 A depicts atop view of the laminated strip stock after
having a second form provided 1n accordance with a preferred
embodiment of the present invention and FIG. 4B depicts a
side view of the laminated strip stock 1n FIG. 4A;

FIG. SA depicts atop view of the laminated strip stock after
having a third form provided 1n accordance with a preferred
embodiment of the present invention and FIG. 5B depicts a
side view of the laminated strip stock in FIG. 5A;

FIG. 6 A depicts atop view of the laminated strip stock after
having a fourth form provided 1n accordance with a preferred
embodiment of the present invention and FIG. 6B depicts a
side view of the laminated strip stock in FIG. 6 A;

FI1G. 7A depicts atop view of the laminated strip stock after
having a fifth form provided 1n accordance with a preferred
embodiment of the present invention and FIG. 7B depicts a
side view of the laminated strip stock in FIG. 7A;

FIG. 8 depicts a view of the fifth form 1n which a radius 1s
formed;

FIG. 9 depicts exemplary eflects on linear sections of the
laminated strip stock when processed 1n accordance with (and
not 1n accordance with) the present invention;

FIGS. 10A and 10B depicts an exemplary completed pro-
gressive die strip, top and side views respectively, 1n accor-
dance with the present invention; and

FIGS. 11A, 11B are respective top and side views of a
laminated abutment clip made in accordance with another
preferred embodiment of the present invention, more particu-
larly 1llustrating a differently shaped strip stock than the
C-shape illustrated in FIGS. 2A, 2B et seq.

Also, while not all elements are labeled 1n each figure, all
clements with the same reference number indicate similar or
identical parts.

[l

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention relates generally to a method of
forming stamped metal laminate parts. For example, 1n a
preferred embodiment of the present invention, a method of
forming a stamped metal laminate part from a strip stock 1s
provided. In such an embodiment, a part carrier 1s preferably
provided on each side of the strip stock, wherein a longitudi-
nal axis can be defined between the two part carriers and
through the strip stock, wherein the strip stock comprises a
layer of viscoelastic material laminated between two metal
layers, and the method comprises the steps of advancing the
strip stock through a progressive die to a first position at
which a first form 1s created 1n the strip stock at a first location
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spaced from the longitudinal axis; advancing the strip stock
through the progressive die to a second position at which a
second form 1s created 1n the strip stock by modifying the first
form; and advancing the strip stock through the progressive
die to at least a third position at which a third form 1s created
in the strip stock, wherein the second form 1s intermediate the
longitudinal axis and the third form; wherein the successive
creation of the first form, second form and then the third form:

prevents the relative sliding of the metal layers 1n the strip
stock between the longitudinal axis and the particular form
being created during the formation of the successive forms,
and

permits the relative sliding of the metal layers 1n the strip
stock at a section thereof beyond the particular form being
created, thereby preventing delamination of the strip stock
during the forming of the first, second and third forms. Pret-
erably, the advancing steps are done 1n the particular succes-
stve order set forth above.

In another preferred embodiment, a method of forming a
stamped metal laminate part from a strip stock having a
generally C-shape, wherein a part carrier 1s provided on each
side of the C-shape strip stock, wherein a longitudinal axis
can be defined between the two part carriers and through the
C-shape strip stock, wherein the strip stock comprises a layer
of viscoelastic material laminated between two metal layers,
comprises the steps of advancing the strip stock through a
progressive die to a first position at which a first form 1s
created 1n the strip stock at a first location spaced from the
longitudinal axis; thereafter, advancing the strip stock
through the progressive die to a second position at which a
second form 1s created 1n the strip stock by modifying the first
form; and thereafter, advancing the strip stock through the
progressive die to at least a third position at which a third form
1s created in the strip stock, wherein the second form 1is
intermediate the longitudinal axis and the third form; wherein
the successive creation of the first form, second form and then
the third form:

prevents the relative sliding of the metal layers 1n the strip
stock between the longitudinal axis and the particular form
being created during the formation of the successive forms,
and

permits the relative sliding of the metal layers 1n the strip
stock at a section thereof beyond the particular form being
created, thereby preventing delamination of the strip stock
during the forming of the first, second and third forms.

One or more laminated abutment clips made by the one or
more methods disclosed herein 1s also provided.

Themetal layers may be selected from the group consisting,
of aluminum, steel and combinations of one or more of the
foregoing. Other metal layers, metal alloy layers and combi-
nations thereof would also be usable 1n the practice of the
present invention so long as such materials are capable of
being deformed 1n the progressive die. In one embodiment,
the metal layers comprise stainless steel and the layers of
stainless steel may have a thickness of about 0.15 mm to about
0.5 mm.

The viscoelastic layer preferably comprises natural or syn-
thetic rubber. Synthetic rubbers usable 1n the process of the
invention include chloroprene rubber, ethylene propylene
rubber, butyl rubber, hypalon rubber nitrile rubber and sty-
rene butadiene rubber by way of example and not limitation.

In a preferred embodiment, the viscoelastic layer comprises
nitrile rubber and has a thickness of between about 0.05 mm
to about 0.1 mm.

Turming now to the figures 1n connection with the following,
disclosure, FIG. 1A depicts the beginning of a typical forming
cycle 1n which strip stock 10 comprising a layer of viscoelas-
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tic material 12 laminated between two metal layers 14 and 16
are fed through a progressive die 1 having a bend die 20 on
one side of the strip stock 10 and a pressure pad 22 and bend
punch 24 on an opposite side of the strip stock 10. As the strip
stock 10 moves through the progressive die 1, the bend punch
24 and pressure pad 22 create a bend 1n the strip stock 10
corresponding to bend die 20, as can be seen i FIG. 1B.

FIGS. 2A and 2B depict top and side views, respectively, of
a laminated abutment clip 100 formed 1n accordance with a
preferred embodiment of the present invention.

FIGS. 3A and 3B illustrate the created first forms 1n the
strip stock at at least a first location spaced from the longitu-
dinal axis. For example, a first form 1s created by a first bend
34 of at least substantially 45" relative to the unbended surface
of part carriers 30, 32. As 1llustrated, the first bend 34 1s on a
first (e.g. lefit) side of the longitudinal axis (1). As also
depicted 1n FIGS. 3A, 3B, the first form preferably further
comprises creating a second first bend 36 of at least substan-
tially 45° relative to the unbended surface of the part carriers,
wherein the first bend 1s on a side opposite (e.g. right side) of
the first side of the part carriers 30, 32.

In accordance with a preferred method and with reference
to FIGS. 4A, 4B, the strip stock 1s then advanced through the
progressive die to a second position at which a second form 1s
created. Preferably, this second form 1s a modification of the
first form. In a specifically preferred method, the second form
1s substantially a U-shape form 1n the strip stock. That 1s, the
substantially U-shape 1n the strip stock 1s formed by modify-
ing each of the first bends 34, 36.

It can also be seen that additional bends 38, 39 are prefer-
ably formed during the forming process. These bends 38, 39
are likewise seen 1n at least FIGS. 3A, 3B, 4A, 4B.

The preferred method continues by advancing the strip
stock through the progressive die to at least a third position at
which a third form 1s created in the strip stock, wherein the
second form 1s intermediate the longitudinal axis and the third
form. In this preferred embodiment, this step comprises form-
ing substantially an L-shape form in the strip stock. This
L-shape 1s noted in FIGS. 5A, 5B with the reference numeral
40 at the third location spaced from the longitudinal axis (1).

Thereafter and with reference to FIGS. 6 A, 6B, a preferred
embodiment of the present imnvention provides the step of
advancing the strip stock to a fourth position where an over-
bend 42 1n the L-shape 1s created. The preferred method also
may 1nclude yet an additional step of advancing the strip stock

to a fifth position, where a radius bend 44 at a distal end of the
L-shape 1s created, as illustrated in FIGS. 7A, 7B. Details of

the preterred radius bend of FIGS. 7A, 7B are 1llustrated in
FIGS. 8A, 8B.

As would be known 1n the art, strip stock 10 may be
advanced through the progressive die to additional positions
to create additional forms 1n the strip stock 10.

As indicated herein, in a preferred embodiment, the strip
stock may comprise a general C-shape as shown generally 1n
the figures, however this 1s by example and not limitation.
Part carriers 30, 32 are preferably positioned at the “bottom of
the C” and at the “top of the C” as illustrated. Also, as would
be understood 1n the art, 1t 1s preferable that as the forms are
being created 1n the “lower” portion of the “C-shape” the
correspondmg forms are simultaneously being formed 1n the

“upper” portlon of the “C-shape.” It should be understood that
references to “top,” “bottom,” “lower” and “‘upper”
merely being made for convenience of discussion and 110‘[
limitation. Preferably, part carriers 30, 32 are integrally
tormed with the strip stock prior to removal. FIGS. 10A, 10B
illustrate a completed progressive die strip layout in accor-
dance with the present invention. It will also be understood
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6

that as the strip stock moves relative to the assembly, subse-
quent die shapes are encountered to make the appropnate
forms, as 1llustrated 1n the figures.

That 1s, 1n accordance with the present invention, the pre-
terred method may also comprise the steps of separating the
C-shape or otherwise, stamped metal laminate part from the
first and second part carriers 30, 32 by advancing the strip
stock through the progressive die and punching the stamped
metal laminate part from the first and second part carriers 30,
32.To be sure, FIGS. 11A, 11B 1llustrate a somewhat rectan-
gular piece of strip stock, which can be used with and 1n
accordance with the methodologies herein. Therefore, the
foregoing disclosure and methodologies are equally appli-
cable to the strip stock of FIGS. 11A, 11B.

FIG. 9 depicts both the effect on linear sections of the strip
stock when processed 1n accordance with the present inven-
tion and when not processed in accordance with the present
invention. For example, when the process steps are performed
in a different order than described herein, the linear section at
62 may bend or flex, which can cause delamination of the
laminate. On the other hand, when the processing step are
performed in the mariner described and claimed herein, the
successive creation of the first form, second form and then the
third form prevents the relative sliding of the metal layers in
the strip stock between the longitudinal axis and the particular
form being created during the formation of the successive
forms, and permits the relative sliding of the metal layers 1n
the strip stock at a section thereot beyond the particular form
being created, thereby preventing delamination of the strip
stock during the forming of the first, second and third forms.

As can thus be seen, one or more laminated abutment clips,
such as for automotive brake assemblies, by way of example
and not limitation, can be made by the methods as set forth
above.

While the present invention 1s described herein for forming
one or more laminated abutment clips for use 1n automotive
braking assemblies, 1t can be seen that the method of forming
a stamped metal laminate part can also be used for producing
other metal laminate parts in which there 1s a concern for
bending or delamination of linear sections of the metal lami-
nate parts. Thus, 1t 1s readily apparent to one skilled in the art
that the actual number of forming steps may vary for example,
depending upon the specific material chosen, the combina-
tion of materials that makes up the laminate, the thickness of
the laminated material and the design of the stamping tool.
However, what must remain constant 1s the ordering of form
creations as set forth above.

The laminated abutment clips typically comprise a rubber
layer sandwiched between two steel layers and which can
withstand the forces applied during braking.

Finally, while the mvention has been particularly shown
and described with respect to preferred embodiments thereof;
it will be understood that changes 1n form and details may be
made therein without departing from the scope and spirit of
the 1nvention. For example, other shapes, other than a
C-shape for the strip stock, are contemplated herein. Simi-
larly, other bends so as to be usable 1n other braking assem-
blies are also contemplated herein. Again, what 1s important
1s the order of steps as provided for above and 1n the claims.

What 1s claimed 1s:

1. A method of forming a stamped metal laminate part from
a strip stock, wherein a part carrier 1s provided on each side of
the strip stock, wherein a longitudinal axis can be defined
between the two part carriers and through the strip stock,
wherein the strip stock comprises a layer of viscoelastic mate-
rial laminated between two metal layers, the method compris-
ing the steps of:
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advancing the strip stock through a progressive die to a first
position at which a first form 1s created 1n the strip stock
at a first location spaced from the longitudinal axis;
advancing the strip stock through the progressive die to a
second position at which a second form 1s created 1n the
strip stock by moditying the first form; and
advancing the strip stock through the progressive die to at
least a third position at which a third form 1s created 1n
the strip stock, wherein the second form 1s intermediate
the longitudinal axis and the third form;
wherein the successive creation of the first form, second form
and then the third form:
prevents the relative sliding of the metal layers 1n the strip
stock between the longitudinal axis and the particular

form being created during the formation of the succes-
sive forms, and

permits the relative sliding of the metal layers 1n the strip

stock at portions thereol further from the longitudinal
ax1s than the particular form being created, thereby pre-
venting delamination of the strip stock during the form-
ing of the first, second and third forms.

2. The method according to claim 1, wherein the metal
layers are selected from the group consisting of aluminum,
steel and combinations of one or more of the foregoing.

3. The method according to claim 2, wherein the metal
layers comprise stainless steel.

4. The method according to claim 1, wherein the viscoelas-
tic layer comprises natural or synthetic rubber.

5. The method according to claim 1, wherein the first form
comprises creating a first bend of at least substantially 45°
relative to the unbended surface of the part carriers, wherein
the first bend 1s on a first side of the longitudinal axis.

6. The method according to claim 5, wherein the first form
turther comprises creating a second {first bend of at least
substantially 45° relative to the unbended surface of the part
carriers, wherein the second first bend 1s on a side opposite of
the first side of the longitudinal axis.

7. The method according to claim 6, comprising forming,
substantially a U-shape in the strip stock by modifying each
of the first bends.

8. The method according to claim 7, comprising forming,
substantially an L-shape form the strip stock at a location
different from the first location.

9. The method according to claim 8, comprising the steps
of advancing the strip stock to a fourth position and creating
an overbend in the L-shape of the strip stock.

10. The method according to claim 9, comprising the steps
of advancing the strip stock to a fifth position and creating a
radius bend at a distal end of the L-shape of the strip stock.

11. The method according to claim 1, comprising the step
of separating the stamped metal laminate part from the first
and second part carriers by advancing the strip stock through
the progressive die and punching the stamped metal laminate
part from the first and second part carriers.

12. The method as claimed in claim 1, wherein the advanc-
ing of the strip stock through the progressive die to the second
position takes place subsequent to the step of advancing the
strip stock through the progressive die to the first position;
and

the advancing of the strip stock through the progressive die

to the at least third position takes place subsequent to the
step of advancing the strip stock through the progressive
die to the second position.
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13. A laminated abutment clip made by the method of claim
1.

14. A laminated abutment clip made by the method of claim
11

15. A method of forming a stamped metal laminate part
from a strip stock having a generally C-shape, wherein a part
carrier 1s provided on each side of the C-shape strip stock,
wherein a longitudinal axis can be defined between the two
part carriers and through the C-shape strip stock, wherein the
strip stock comprises a layer of viscoelastic material lami-
nated between two metal layers, the method comprising the
steps of:
advancing the strip stock through a progressive die to a first
position at which a first form 1s created 1n the strip stock
at a first location spaced from the longitudinal axis;

thereafter, advancing the strip stock through the progres-
stve die to a second position at which a second form 1s
created 1n the strip stock by modifying the first form; and

thereatfter, advancing the strip stock through the progres-
stve die to at least a third position at which a third form
1s created 1n the strip stock, wherein the second form 1s
intermediate the longitudinal axis and the third form:;

wherein the successive creation of the first form, second
form and then the third form:

prevents the relative sliding of the metal layers 1n the strip

stock between the longitudinal axis and the particular
form being created during the formation of the succes-
sive forms, and

permits the relative sliding of the metal layers 1n the strip

stock at portions thereof further from the longitudinal
ax1s than the particular form being created, thereby pre-
venting delamination of the strip stock during the form-
ing of the first, second and third forms.

16. A laminated abutment clip made by the method of claim
14.

17. A method of forming an abutment clip for an automo-
tive braking assembly from a strip stock, wherein a part
carrier 1s provided on each side of the strip stock, wherein a
longitudinal axis can be defined between the two part carriers
and through the strip stock, wherein the strip stock comprises
a layer of viscoelastic material laminated between two metal
layers, the method comprising the steps of:

advancing the strip stock through a progressive die to a first

position at which a first form 1s created 1n the strip stock
at a first location spaced from the longitudinal axis;

advancing the strip stock through the progressive die to a

second position at which a second form 1s created 1n the
strip stock by modifying the first form; and

advancing the strip stock through the progressive die to at

least a third position at which a third form 1s created 1n
the strip stock, wherein the second form 1s intermediate
the longitudinal axis and the third form:;

wherein the successive creation of the first form, second

form and then the third form:

prevents the relative sliding of the metal layers 1n the strip

stock between the longitudinal axis and the particular
form being created during the formation of the succes-
sive forms, and

permits the relative sliding of the metal layers 1n the strip

stock at portions thereof further from the longitudinal
ax1s than the particular form being created, thereby pre-
venting delamination of the strip stock during the form-
ing of the first, second and third forms.
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